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DETAILED ACTION 

Claim Objections 

1 . Claims 1 -2, 1 6-1 7, 39-48, 51 -56, 71 -72 are objected to because of the following 
informalities: All of the aforementioned claims recite the language "for fuel cell". 
Changing to either "for a fuel cell" or "for fuel cells" would render said claims into correct 
English. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 39-51 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Cavalca et al (US 2001/0033960). 

Regarding claim 1 , Cavalca et al discloses an electrode (Fig 1 , references 1 and 
3) for fuel cell (Abstract) comprising a porous ([0099]) electron-conductive material 
("electrically conductive particulate material", [0115]) carrying a catalyst ([0099]), 
• wherein a proton-conductive substance ("ionically conducting 

perfluorinated ionomer", [0099]) is arranged on a surface ("interfacial 
regions", Fig 2, references 4 and 5 in Fig 1, [0097], [0141]), including 
surfaces of pores ([0099]), of the porous electron-conductive material 
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("electrically conductive particulate material", [01 15]) or in the vicinity of 
the surface; and 

• the proton-conductive substance ("ionically conducting perfluorinated 
ionomer", [0099]) is obtained by carrying out coupling ("fused", [0099]) or 
polymerization of a proton-conductive substance precursor ("polymeric 
binder", [01 15]), a proton-conductive monomer or an equivalent thereto on 
the surface ("interfacial regions", Fig 2, references 4 and 5, [0097]) or in 
the vicinity thereof. 

Regarding claim 2, Cavalca et al. discloses all of the claim limitations as set forth 
above. Additionally, the reference discloses the catalyst ([0099]) is a noble metal 
([0106]) catalyst. 

Regarding claim 39, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the catalyst is Pt or Pt-Ru ([0105]). 

Regarding claim 40, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the porous electron-conductive 
material ("electrically conductive particulate material", [0115]) is a carbon-based 
("particles of carbon", [0099]) porous electron-conductive material. 

Regarding claim 41, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the carbon- based porous electron- 
conductive material ("electrically conductive particulate material", [01 15]) is selected 
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from the group consisting of carbon black ([01171), acetylene black, graphite, carbon 
fiber, carbon nanotube, fullerene, activated carbon, and glass carbon. 

Regarding claim 42, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the pores have the average diameter 
of 10 urn or less ("about" 1 .05 - 1 .20 urn, [0133]). 

Regarding claim 43, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) is not caused to flow out ([0101]) 
by a cell power generation ("power increases", [0101]) operation from the surface of the 
porous electron-conductive material ("electrically conductive particulate material", 
[01 15]) or in the vicinity thereof. 

Regarding claim 44, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses one end of the proton-conductive 
substance ("ionically conducting perfluorinated ionomer", [0099]) is bound to the surface 
([0141]) of the porous electron-conductive material ("electrically conductive particulate 
material", [0115]) through a chemical bond ("chemical vapor deposition", [0158]). 

Regarding claim 45, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) has a sulfonic group ([0130]) (- 
S03H), a phosphoric group or a carboxyl group. 

Regarding claim 46, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
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("ionically conducting perfluorinated ionomer", [0099]) is a proton-conductive polymer 
([0124]) having a sulfonic group ([0130]) (-S03H), a phosphoric group or a carboxyl 
group. 

Regarding claim 47, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) has a hydrophobic site ([0125]), 
and the substance is adsorbed in a hydrophobic manner to the surface (0141]) of the 
porous electron-conductive material ("electrically conductive particulate material", 
[0115]) via the hydrophobic site ([0125]). 

Regarding claim 48, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) is a proton-conductive polymer 
([0125]), the polymer having a hydrophobic site ([0125]) and the polymer being 
adsorbed in a hydrophobic manner to the surface of the porous electron-conductive 
material ("electrically conductive particulate material", [01 15]) via the hydrophobic site 
([0125]). 

Regarding claim 49, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses a fuel cell (Abstract) having an 
electrode (Fig 1, references 1 and 3). 

Regarding claim 50, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses a solid polymer fuel cell ("PEMFC", 
[0102]) having an electrode (Fig 1, references 1 and 3). 
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Regarding claim 51, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses a direct methanol solid polymer fuel 
cell ([0102]) having an electrode (Fig 1, references 1 and 3). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1 6-1 7, 52-72 are rejected under 35 U.S.C. 1 02(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Cavalca et al (US 
2001/0033960). 

Regarding claim 16, Cavalca et al. discloses a method ([0174]) for producing an 



electrode (Fig 1, references 1 and 3) for fuel cell (Abstract), comprising the steps of: 
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• (a) causing ("dispersion", [01 17]) a catalyst ([0099]) to be carried on a 
porous ([0099]) electron-conductive material ("electrically conductive 
particulate material", [0115]); 

• (b) forming ("deposition", [0158]) a proton-conductive substance ("ionically 
conducting perfluorinated ionomer", [0099]) on a surface ("interfacial 
regions", Fig 2, references 4 and 5, [0097], [0141]), including surfaces of 
pores, of the porous electron-conductive material ("electrically conductive 
particulate material", [0115]) or in the vicinity thereof; and 

• (c) transforming ("assembling", [0042], [0175]) the porous electron- 
conductive material ("electrically conductive particulate material", [0115]) 
into an assembly ([0042], [0173], [0174], [0175]). 



Cavalca et al. does not explicitly disclose the steps (a, b, c) are changeable. 
However, the reference discloses "several methods can be used to assemble" the 
electrode ([0174]). It also mentions "conventional methods can be used to assemble 
fuel cells" ([0175]). Further, it discloses "the invention is versatile" ([0178]) and 
proceeds to give non-limiting examples ([0181]) beginning in [0182] through [0276]. 
Further still, the reference discloses the electrodes may be prefabricated ([01 10]). 
Finally, the reference discloses that optionally, assembling the membrane electrode 
assembly from assembly elements can be done (0042]). Therefore the steps are 
changeable. In the alternative, it would have been obvious to one of ordinary skill in the 
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art at the time of the invention that the steps a, b, and c above can be changeable. In 
addition to instant claim 16, this also applies to instant claims 17, 52-56. 

Regarding claim 57, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses step b) has a modification step ("can 
be used directly or with modification", [01 10], "pre-treat", [0307]) of modifying the 
surface ("interfacial regions", Fig 2, references 4 and 5, [0097], [0141]) of the porous 
electron-conductive material ("electrically conductive particulate material", [0115]). 

Regarding claim 58, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the modification step ("can be used 
directly or with modification", [01 10]) is inserted before ("pretreat", [0307]) the proton- 
conductive substance ("ionically conducting perfluorinated ionomer", [0099]) is disposed 
on the surface ("interfacial regions", Fig 2, references 4 and 5, [0097], [0141]), including 
surfaces of pores, of the porous electron-conductive material ("electrically conductive 
particulate material", [0115]) or in the vicinity thereof. 

Regarding claim 59, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the step of forming a proton- 
conductive substance is a step in which a methylol group (2-methyl-1 -propyl alcohol, 
[0117]) is introduced onto the porous electron-conductive material ("electrically 
conductive particulate material", [0115]) and the methylol group is reacted with a proton- 
conductive substance precursor ("polymeric binder", [01 15]), to form the proton- 
conductive substance ("ionically conducting perfluorinated ionomer", [0099]). 
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Regarding claim 60, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the catalyst ([0099]) is a noble metal 
([0106]) catalyst. 

Regarding claim 61, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the catalyst is Pt or Pt-Ru ([0105]). 

Regarding claim 62, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the porous electron-conductive 
material ("electrically conductive particulate material", [0115]) is a carbon-based 
("particles of carbon", [0099]) porous electron-conductive material. 

Regarding claim 63, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the carbon- based porous electron- 
conductive material ("electrically conductive particulate material", [01 15]) is selected 
from the group consisting of carbon black ([01 1 71), acetylene black, graphite, carbon 
fiber, carbon nanotube, fullerene, activated carbon, and glass carbon. 

Regarding claim 64, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the pores have the average diameter 
of 1 0 urn or less (1 .20 urn, [01 33]). 

Regarding claim 65, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) is not caused to flow out ([0101]) 
by a cell power generation ("power increases", [0101]) operation from the surface of the 
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porous electron-conductive material ("electrically conductive particulate material", 
[01 15]) or in the vicinity thereof. 

Regarding claim 66, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses one end of the proton-conductive 
substance ("ionically conducting perfluorinated ionomer", [0099]) is bound to the surface 
([0141]) of the porous electron-conductive material ("electrically conductive particulate 
material", [0115]) through a chemical bond ("chemical vapor deposition", [0158]). 

Regarding claim 67, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) has a sulfonic group (-SQ3H) 
([0183]), a phosphoric group or a carboxyl group. 

Regarding claim 68, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) is a proton-conductive polymer 
([0124]) having a sulfonic group ([0130]) (-S03H), a phosphoric group or a carboxyl 
group. 

Regarding claim 69, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) has a hydrophobic site ([0125]), 
and the substance is adsorbed in a hydrophobic manner to the surface (0141]) of the 
porous electron-conductive material ("electrically conductive particulate material", 
[0115]) via the hydrophobic site ([0125]). 
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Regarding claim 70, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the proton- conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) is a proton-conductive polymer 
([0125]), the polymer having a hydrophobic site ([0125]) and the polymer being 
adsorbed in a hydrophobic manner to the surface of the porous electron-conductive 
material ("electrically conductive particulate material", [01 15]) via the hydrophobic site 
([0125]). 

Regarding claim 71 , Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses a method ([0174]) for producing a fuel 
cell (Abstract), comprising the steps of: 

• using electrodes (Fig 1 , references 1 and 3) for fuel cell (Abstract) 
obtained with a method according to Claim 16 as a cathode and/or an 
'anode (Fig 1 , references 1 and 3, "first" and "second" electrodes 
respectively); and 

• arranging the cathode and/or the anode (Fig 1 , references 1 and 3, "first" 
and "second" electrodes respectively) so as to sandwich (Fig 1 , [0097]) an 
electrolyte (Fig 1 , reference 2) therebetween 

Regarding claim 72, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the assembly (Fig 1) is a catalyst 
layer ([0097]) formed on one or both of the electrodes (Fig 1 , references 1 and 3) for 
fuel cell (Abstract). 
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Regarding claim 17, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the method ([0174]) for producing an 
electrode for fuel cell (Abstract), comprising the steps of: 

• (a) causing ("dispersion", [01 17]) a catalyst ([0099]) to be carried on a 
porous ([0099]) electron-conductive material ("electrically conductive 
particulate material", [0115]); 

• (b) forming ("deposition", [0158]) a proton-conductive substance ("ionically 
conducting perfluorinated ionomer", [0099]) on a surface ("interfacial 
regions", Fig 2, references 4 and 5, [0097], [0141]), including surfaces of 
pores, of the porous electron-conductive material ("electrically conductive 
particulate material", [0115]) or in the vicinity thereof; and 

• (c) transforming ("assembling", [0042], [0175]) the obtained porous 
electron-conductive material ("electrically conductive particulate material", 
[0115]) into an assembly ([0042], [0173], [0174], [0175]) 

Regarding claim 52, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the method ([0174]) for producing an 
electrode for fuel cell (Abstract), comprising the steps of 

• (a) forming ("deposition", [0158]) a proton-conductive substance 
("ionically conducting perfluorinated ionomer", [0099]) on a surface 
("interfacial regions", Fig 2, references 4 and 5, [0097], [0141]), including 
surfaces of pores, of the porous electron-conductive material ("electrically 
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conductive particulate material", [01 15]) or in the vicinity thereof; 
thereafter, 

• (b) transforming ("assembling", [0042], [0175]) the porous electron- 
conductive material ("electrically conductive particulate material", [0115]) 
into an assembly ([0042], [0173], [0174], [0175]), and then 

• (c) causing ("dispersion", [011 7]) a catalyst ([0099]) to be carried on a 
porous ([0099]) electron-conductive material ("electrically conductive 
particulate material", [0115]); 

Regarding claim 53, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the method ([0174]) for producing an 
electrode for fuel cell (Abstract), comprising the steps of: 

• (a) forming ("deposition", [0158]) a proton-conductive substance ("ionically 
conducting perfluorinated ionomer", [0099]) on a surface ("interfacial 
regions", Fig 2, references 4 and 5, [0097], [0141]), including surfaces of 
pores, of the porous electron-conductive material ("electrically conductive 
particulate material", [01 15]) or in the vicinity thereof; thereafter, 

• (b) causing ("dispersion", [01 17]) a catalyst ([0099]) to be carried on a 
porous ([0099]) electron-conductive material ("electrically conductive 
particulate material", [0115]); and then 



Application/Control Number: 10/524,340 Page 14 

Art Unit: 4133 

• (c) transforming ("assembling", [0042], [0175]) the porous electron- 
conductive material ("electrically conductive particulate material", [0115]) 
into an assembly ([0042], [0173], [0174], [0175]), 



Regarding claim 54, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the method ([0174]) for producing an 
electrode for fuel cell (Abstract), comprising the steps of: 

• (a) forming ("deposition", [0158]) a proton-conductive substance ("ionically 
conducting perfluorinated ionomer", [0099]) on a surface ("interfacial 
regions", Fig 2, references 4 and 5, [0097], [0141]), including surfaces of 
pores, of the porous electron-conductive material ("electrically conductive 
particulate material", [0115]) or in the vicinity thereof; thereafter, 

• (b) transforming ("assembling", [0042], [0175]) the porous electron- 
conductive material ("electrically conductive particulate material", [0115]) 
into an assembly ([0042], [0173], [0174], [0175]), and then 

• (c) causing ("dispersion", [01 17]) a catalyst ([0099]) to be carried on a 
porous ([0099]) electron-conductive material ("electrically conductive 
particulate material", [0115]). 



Regarding claim 55, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the method ([0174]) for producing an 
electrode for fuel cell (Abstract), comprising the steps of: 



Application/Control Number: 10/524,340 Page 15 

Art Unit: 4133 

• (a) transforming ("assembling", [0042], [0175]) the porous electron- 
conductive material ("electrically conductive particulate material", [0115]) 
into an assembly ([0042], [0173], [0174], [0175]); thereafter, 

• (b) causing ("dispersion", [01 17]) a catalyst ([0099]) to be carried on a 
porous ([0099]) electron-conductive material ("electrically conductive 
particulate material", [0115]); and then 

• (c) forming ("deposition", [0158]) a proton-conductive substance ("ionically 
conducting perfluorinated ionomer", [0099]) on a surface ("interfacial 
regions", Fig 2, references 4 and 5, [0097], [0141]), including surfaces of 
pores, of the porous electron-conductive material ("electrically conductive 
particulate material", [01 15]) or in the vicinity thereof 

Regarding claim 56, Cavalca et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the method ([0174]) for producing an 
electrode for fuel cell (Abstract), comprising the steps of: 

• (c) transforming ("assembling", [0042], [0175]) the porous electron- 
conductive material ("electrically conductive particulate material", [0115]) 
into an assembly ([0042], [0173], [0174], [0175]); thereafter, 

• (b) causing ("dispersion", [01 17]) a catalyst ([0099]) to be carried on a 
porous ([0099]) electron-conductive material ("electrically conductive 
particulate material", [0115]); and then 
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• (a) forming ("deposition", [0158]) a proton-conductive substance ("ionically 
conducting perfluorinated ionomer", [0099]) on a surface ("interfacial 
regions", Fig 2, references 4 and 5, [0097], [0141]), including surfaces of 
pores, of the porous electron-conductive material ("electrically conductive 
particulate material", [0115]) or in the vicinity thereof. 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENNETH DOUYETTE whose telephone number is 
(571 )270-1 21 2. The examiner can normally be reached on Monday - Thursday 7:30am 
- 5pm, every other Friday 7:30am - 4pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on (571) 272-1453. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IK. D.I 

Examiner, Art Unit 4133 



/Barbara L. Gilliam/ 

Supervisory Patent Examiner, Art Unit 4133 



